In spite of technical advances, acute renal failure (ARF) in adults remains a serious condition with a substantial mortality (Stott et al., 1972) . In young children, however, better results can be obtained (Gordillo-Paniagua, 1966 ), but the problem is infrequent in the United Kingdom, and little systematic experience has been presented (Barratt, 1971) . At the Hospital for Sick Children, London, all children requiring dialysis have been treated on a single ward since 1969, and we report here our experience of those under 2 years of age who were treated by peritoneal dialysis, and discuss the causes of their illness, the complications, and the outcome of treatment.
Patients and results
Twenty-five childreix under 2 years of age were referred with acute oliguric renal failure, and were subsequently treated by peritoneal dialysis because of uraemia, hyperkalaemia, or hypernatraemia, during the 5-year period from March 1969. A further 12 children of this age developed ARF in hospital after cardiac surgery. They were treated in the intensive care unit of the cardiac department, and 10 died. This problem is reviewed elsewhere and the children are not included in this survey (Barratt, 1973) . The causes of ARF in these children fall into three main categories shown in Table I. I. Intravascular coagulation. In the first group of 12 children (Table II) (Table III) . The to an open renal biopsy because plasma creatinine was most common urological malformation encountered was 8 mg/100 ml though blood urea was only 85 mg/100 ml. posterior urethral valves (Group IIa). 5 uraemic infants Biopsy confirmed the diagnosis of congenital polycystic group.bmj.com on June 21, 2017 -Published by http://adc.bmj.com/ Downloaded from disease that had been suspected on intravenous urography; she subsequently died.
HI. Presumed acute tubular necrosis. The 6 children in group III were believed to have had acute tubular necrosis (ATN) ( Table IV) . Their ages ranged from 0 7 to 20 months. In 5 of these patients, the illness followed severe dehydration or electrolyte disturbance, but in the sixth the aetiology was unclear. 2 infants were presumed to have had renal venous thrombosis as well on the basis of macroscopical haematuria, thrombocytopenia, and presence of firm enlarged kidneys. One of these children (Case 25) had a clinical diagnosis of bilateral renal venous thrombosis but survived with good renal function; he has been previously reported (Counahan, 1974) . All the children in the group survived except Case 24 who had a subarachnoid haemorrhage on the day before admission. 2 hypernatraemic infants in this group convulsed. These children required only short periods of dialysis before renal function returned.
Discussion
The data illustrate the low mortality with treatment of ARF in infants. Only 3 children (12%) died, and 2 of these had other severe disease; the third had congenital polycystic disease. Most of the rest have normal renal function.
The majority of our patients were at the younger end of the age range discussed: only 4 patients (16%) were over one year old, 13 (52%) were under 2 months, and 9 (36%) were under one month of age. 2 babies had been born before term and required specialized preterm baby care in addition to other treatment.
The problems in managing infants with renal failure differ from those found in older patients. Fluid overload is better tolerated and pulmonary oedema was not observed. Hyperkalaemia was a common finding and was occasionally severe but was better tolerated than is usual in older patients.
On the other hand, 6 of the patients (24%) required mechanical ventilation for periods of up to 4 days. 12 patients (48%) convulsed at some stage in their illness, usually attributable to their uraemic state, hyponatraemia, or most commonly hypocalcaemia. Plasma calcium concentration was below 9 mg/100 ml in all but 2 of our patients; and in 9 (36%) it was below 7 mg/100 ml; hypocalcaemia was more severe in the younger children. In 2 patients hypernatraemia was a contributory factor in the pathogenesis of the tubular necrosis and cerebral complications.
The mainstay of the dietary management of ARF in infants is the use of milk formulae with the low protein and sodium concentrations of breast milk, which also minimizes potassium and phosphate intake and metabolic hydrogen ion production. Despite the fact that uraemia had been recognized before transfer in all these children, many were still being fed on a high-protein, high salt diet of a cow's milk preparation. The adverse effects of the latter dietary regimens in infants with renal insufficiency are obvious and have been repeatedly stressed yet seem insufficiently appreciated in clinical paediatric practice (Barratt, 1971) .
Of the 15 children requiring dialysis for more than 3 days, 5 had peritoneal infection, 3 bacterial, one fungal, and one mixed. The incidence of peritoneal infection increased with time: the mean duration of dialysis in those infected patients was 10 days, compared with 4 days for the whole group.
All patients required radiological investigation of the urinary tract except for those with the haemolytic-uraemic syndrome. This was deferred until the state of hydration had been restored but (Williams, 1974 ; R. J. Levinsky, T. M. Barratt, and D. I. Williams, in preparation) . Liaison with urological surgeons is essential during the assessment and treatment of these patients.
Although peritoneal dialysis in infants is technically simple, it is but one aspect of the care of children with renal failure. Such children should be referred to specialist units as soon as oliguria (<05 ml/kg body weight per h) resistant to volume repletion and intravenous frusemide (5 mg/kg body weight) is recognized. Their successful management requires a paediatrician experienced in dialysis, supported by a full range of paediatric facilities. The co-operation of urological, radiological, anaesthetic, and pathological department orientated to the care of children is essential. These must work in harmony with specialist paediatric nursing staff experienced in the management of peritoneal dialysis. For these reaons the management of the infants should be concentrated in children's hospitals or large paediatric departments that have the full range of paediatric subspeciality services.
